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Introduction
In the last RAN2#115-e meeting, the following agreements were made on the MUSIM network switching aspect [1].
Agreements

Scenarios and supported gap types
1	RAN2 aims to support at least the below scenarios 1/2/3 in Rel-17 for cases when the UE is allowed to switch to network B without leaving connected state at network A. 
-	Scenarios 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighboring cell measurement including intra-frequency,inter-frequency and inter-RAT measurement;
-	Scenarios 2:  SI receiving at network B;
-	Scenarios 3: Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B (e.g. no RRC connection Resume/Setup) at network B, including On-demand SI request;
2	For switching without leaving connected state at network A, support gap types 2a (Normal periodic gap) and 2b (Normal aperiodic gap) in Rel-17. 
3	Only per UE level scheduling gap is supported in Rel-17 for non-DC. FFS if we support MR-DC.
The scenarios will only be used for deriving RRC parameters. No need to capture them in e.g. Stage-2.

Agreements

Gap configuration and activation
5	The network is allowed to configure at most 3 gap patterns (for any MUSIM purpose). 
6	Only a single aperiodic gap (for MUSIM) is supported in Rel-17. At most two periodic “gaps” (for MUSIM) and a single aperiodic gap (for MUSIM) is supported in Rel-17. FFS if signalling supports more.
7  	The SFN and subframe of the PCell of the network A is used in the gap configuration to calculate the gap.

Agreements

Periodic/Aperiodic/autonomous Gap configuration and activation
8:  The switching gap configuration will explicitly provide the gap starting position (e.g. offset value or start SFN and subframe explicitly), gap length and gap repetition period.
10:  Switching Gaps (of any type) are configured or released by RRC signalling (e.g. RRCReconfiguration message) in Rel-17. FFS if gap can be released autonomously by UE after N repetitions.

Gap configuration assistance information
16 	UE is allowed to include assistance information for setup or release of gaps for both 1) periodic gaps and 2) aperiodic gap in one UEAssistanceInformation Msg. 
18  To report the assistance information, the UE maps the timing info of the Gap on the network B  to the network A and reports the mapped timing info to the network A.
20  For the gap assistance information, the Gap start time, Duration of the gap and gap repetition period (for periodic) may be included. FFS is other information is included (e.g. gap purpose). 

Do not support autonomous gaps for MUSIM in Rel-17.

1	UE can indicate it wants to leave RRC_CONNECTED in assistance information for MUSIM (FFS for signalling details, e.g. UAI).
3: UEAssistanceInformation message is extended for switching notification in both network switching procedures for leaving RRC_CONNECTED state and without leaving RRC_CONNECTED state.
6: UE is configured to provide assistance info for switching notification via otherConfig of RRCReconfiguration message
8: Introduce a new RRC timer for the “configured time”, used for the UE to leave RRC_CONNECTED without a response. 
FFS if it's possible to configure UE to always wait for the network response (e.g. "infinite" waiting time)
7: UE is not allowed to enter RRC_INACTIVE state if no NW response message is received within a certain configured time period after the network switching notification message is sent. 
9: As baseline, how to handle the case, that UE performs switching without the response from network for a configured time during switching procedure without leaving RRC_CONNECTED state, is not specified. Can re-discuss if there are serious issues found.

In this contribution we present our views on some of the open issues from the last meeting.



MUSIM – Dual Connectivity interworking
The RAN2 discussion so far on the topic of MUSIM has not included Dual Connectivity aspect for any of the SIM instances. But that said, it is quite possible that based on the available RAT concurrencies (NR and LTE), at least one of the SIM instances can be in a Dual Connectivity configuration in RRC CONNECTED state. In such cases, if the MUSIM UE on SIM instance 1 is in RRC CONNECTED state with a DC configuration, and the other SIM instance 2 is in RRC IDLE/INACTIVE state, the currently proposed MUSIM switching gap (periodic and/or aperiodic) would result in a per UE gap impacting both MCG and SCG(s). If the primary motivation for the switching is to only do minimal IDLE/INACTIVE DRX monitoring or SI reading, then pausing the connected mode activity on both MCG and SCG might result in poor user experience, which needs to be avoided if possible.
Observation 1: R17 MUSIM network switching gap is currently on a per UE basis for non-DC.
Observation 2: For a R17 MUSIM UE SIM instance in Dual Connectivity configuration, the network switching to the other SIM instance (in IDLE/INACTIVE) would affect both MCG and SCG(s), leading to poor user experience.
Proposal 1: RAN2 to discuss potential solutions wherein the gaps are applicable on a per cell group basis.
MUSIM network switching gap purpose and release
In the last RAN2 meeting, there were open items related to 
· MUSIM UE indicating the network switching gap purpose
· MUSIM network switching autonomous gap release after a certain threshold count. 
For gap purpose, it is reasonable for the UE to provide information on why it is requesting for a gap in the first place. That will allow the NW to decide whether to provide the optimal periodic and/or aperiodic gap pattern as part of the network switching gap configuration. It should also be noted that once a gap is provided, it should be allowed to the UE to judiciously use the configured gap, as long as the UE meets the overall timing requirements.
Observation 3: UE indicating the gap purpose would allow the NW to provide the optimal gap configuration to the UE.
Proposal 2: UE can include the gap purpose as part of the UE assistance information to allow the NW to provide optimal gap configuration.
For gap release, as a baseline it was agreed that the switching gap configuration for either periodic and/or aperiodic gaps is achieved by RRC signalling. From the definition of these different gap types, it is understood that
· A periodic gap can repeat any number of times in the timeline, as the primary motivation of the periodic gap is to do IDLE/INACTIVE DRX monitoring on the other SIM instance. The cases when this gap will be release by UE are
· If the SIM instance is RRC CONNECTED state moves back to RRC IDLE/INACTIVE, and hence the initial conditions for MUSIM network switching are no longer met
· If the SIM instance in RRC IDLE/INACTIVE is either deactivated/removed, forcing the MUSIM UE fallback to single SIM mode of operation
· An aperiodic gap is a one-shot gap, wherein UE SIM instance requests for a single occurrence of of a gap to do some protocol activity on the other SIM instance
If we go by this applicability of the gaps, then it is clear that an autonomous gap release from UE after a threshold number of retries is applicable only for periodic gaps. But it is not clear as to how the UE will do IDLE/INACTIVE DRX monitoring on the other SIM instance if the gaps are released after the threshold count is reached. Also, this autonomous gap release needs to be properly coordinated between UE and NW, in order to prevent out of sync issues.
Observation 4: Autonomous gap release after certain threshold count of gaps is applicable only for periodic gaps.
Observation 5: Autonomous gap release needs to be properly coordinated to prevent UE – NW out of sync issues.
Proposal 3: Always use UE initiated RRC signalling for network switching gap release to ensure proper sync between UE and NW.
MUSIM network switching – Configured Time
On the topic of the new RRC timer for the configured time, it is evident that the KPI indicator for the impending activity (on SIM instance 2) for which the network switching is required by leaving the RRC CONNECTED state (on SIM instance 1) is highly dependent on how soon the UE on SIM instance 1 leaves the RRC CONNECTED state and goes back to IDLE. For example, an incoming page for a voice call on SIM instance 2 cannot be handled further (to progress to call setup) till the RRC connection on SIM instance 1 is released. This directly impacts the call setup delay on SIM instance 2. Hence NW implementation would have to configure a reasonable value for this “configured time” for network switching.
Observation 6: KPI of protocol activity on the second SIM instance is directly impacted by the duration of time the MUSIM UE spends on the first SIM instance to release the RRC Connection.
Proposal 4: NW should configure a reasonable value for the “configured time” timer to ensure KPIs are met.
Conclusion
Observation 1: R17 MUSIM network switching gap is currently on a per UE basis for non-DC.
Observation 2: For a R17 MUSIM UE SIM instance in Dual Connectivity configuration, the network switching to the other SIM instance (in IDLE/INACTIVE) would affect both MCG and SCG(s), leading to poor user experience.
Proposal 1: RAN2 to discuss potential solutions wherein the gaps are applicable on a per cell group basis.
Observation 3: UE indicating the gap purpose would allow the NW to provide the optimal gap configuration to the UE.
Proposal 2: UE can include the gap purpose as part of the UE assistance information to allow the NW to provide optimal gap configuration.
Observation 4: Autonomous gap release after certain threshold count of gaps is applicable only for periodic gaps.
Observation 5: Autonomous gap release needs to be properly coordinated to prevent UE – NW out of sync issues.
Proposal 3: Always use UE initiated RRC signalling for network switching gap release to ensure proper sync between UE and NW.
Observation 6: KPI of protocol activity on the second SIM instance is directly impacted by the duration of time the MUSIM UE spends on the first SIM instance to release the RRC Connection.
Proposal 4: NW should configure a reasonable value for the “configured time” timer to ensure KPIs are met.
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